Activation of the sympathetic nervous system by galanin-like peptide--a possible link between leptin and metabolism.
The effects of leptin upon body weight (BW) cannot be explained by its anorectic actions alone. Part of the metabolic changes elicited by leptin includes sympathetic nervous system activation leading to increased energy expenditure. Galanin-like peptide (GALP), a recently described hypothalamic neuropeptide, is up-regulated by leptin and has anorectic effects in the mouse. We postulated that GALP mediates effects of leptin upon metabolism. To test this hypothesis, we administered GALP centrally to the leptin-deficient ob/ob mouse. Acutely, GALP induced a decrease in food intake and BW, both of which remained significant relative to controls for 4 d. Chronic GALP administration resulted in a sustained decrease in BW and an increase in core body temperature, despite significant recovery of food intake. In a pair-fed model, chronic GALP treatment resulted in a greater decrease in BW than that seen in controls. Furthermore, GALP treatment resulted in increased body temperature and uncoupling protein 1 mRNA and protein in brown adipose tissue compared with controls. The expression of pro-opiomelanocortin (POMC) mRNA in the arcuate nucleus was decreased after chronic GALP treatment. These observations suggest that leptin's activation of the sympathetic nervous system, and ultimately thermogenesis, may be partially mediated by GALP through a melanocortin-independent mechanism.